Introduction
Generally,monetary policyseeksto achieve the basic macroeconomic goals through the attainment of economic stability. It, therefore, becomes obvious that instability in monetary policy in Nigeria cannot be appraised in isolation of macroeconomic instability. To suggest otherwise would imply a relegation or, worse still, ignorance of the essence of monetary policy. Macroeconomic instability can be regarded as a situation of economic malaise, where the economy does not seem to have settled in steady equilibrium position, thereby making it difficult to make predictions and good planning (Azam, 2001 ). As we see in Abiodun and Tokunbo(2006) , this definition of macroeconomic instability suffers from lack of precision. The writers further note that monetary policy focuses precisely on theachievement of price stability, with respect to bothdomestic and external prices. While inflation rateis often used to track movement in domestic pricelevel, exchange rate is used as a policy tool forensuring external price stability and enhancing exportperformance (Caballero and Corbo, 1989) .
This study examines the efficacy of monetarypolicy in controlling inflation rate and exchange ratevolatility or instability. As a means of achieving this, asimple monetary model with rational expectationthat emphasizes the fiscal role of the real exchangerate is used.The fiscal role of real exchange rate is particularly relevant to Nigeria since the bulk of government revenue is derived from foreign exchange earnings. The model is derived from the sunspot equilibria theory in which Woodford (1986) , and Drugeon and Wignolle (1996) have demonstrated that macroeconomic instability is related to multiple (a continuum of) rational expectation equilibria.In the theoretical model, thelinks between high inflation and the joint volatility of the real exchange rate and inflation rate, as well as some aspects of government's fiscal andexchange rate policies are illustrated in a rationalexpectation equilibrium framework. In this model,inflation rate and the real exchange ratesare jointly determined by the equilibrium of the model. This study, therefore, examines how inflation as a monetary policy target, impacts onrelative prices and their instability/volatility, therebyimpairing market signals. The rest of the study is divided into foursections. Section 2 provides an overview ofmonetary policy and macroeconomic instability in Nigeria.Section 3 presents the theoretical framework ofthe rational expectation model. Section 4 presents the empirical results and section 5concludes the study.
II. Overview Of Monetary Policyand Macroeconomic Instability In Nigeria (1980 -2010)
The role of the CBN has always been anchored on the use of monetarypolicy that is usually targeted towards theachievement of full-employment equilibrium, rapideconomic growth, price stability, and externalbalance. Over the years, the major goals ofmonetary policy have often been the two laterobjectives. Thus, exchangerate policy and inflation targeting have dominated CBN's monetary/rational expectationpolicy focus based on assumption that these areessential tools of achieving macroeconomicstability.Monetary policy in Nigeria has been carriedout through the portfolio behaviour of the CBNin terms of the control of its credit andmanagement of reserves (Abiodun and Tokunbo, 2006) . Credit control measure such as the use of Open Market Operations (OMO) and selective credit are used to check movement in domestic price level, while the exchange rate policies such the fixed, managed and floating exchange rate regimes serve as measurefor determining the competitiveness and currentaccount performance as well as foreign reserves. The trend in the ratio coincides with the three differentexchange rate regimes, namely the fixed, managed/pegged and floating exchange rate regimes. The period 1980 to 1986 (which is the era of fixed exchange regime)was marked by overvaluation of domesticcurrency, Naira vis-à-vis other trading partners' currencies (especially US dollars). The first substantialincrease in reserves was during the devaluationyears (1986) (1987) (1988) (1989) (1990) (1991) (1992) . However, the devaluation was characterized by managed-float exchange rate regime. InMarch 1992-when the floating exchange rate wasadopted by the merging of official exchange ratewith the parallel market rate-there was an initialshock in the system and this affected the reservespositively. But this positive shock was not sustained as evidenced by the subsequent decrease in theratio.The decrease may be attributed to great hike in CBN's creditto the Federal Government. From figure 2.2, therewas a huge increase in the allocation of credit togovernment starting from about 2000. Fromfigure 2.3 below, there was an appreciation in nominaleffective exchange rate (NEER) between thePeriod 1980 and 1993. The NEER however remained relatively stable between the periods 1993 to 1996. Thereafter, it took a bullish trend, reaching a zenith in mid 1990s and declined thereafter. On theother hand, the general price level-proxied by the consumer price index (CPI)-is highly variegated. This has led to wide gyration and volatility (instability) in domesticprices. The trend of volatility in inflation is also buttressed in figure 2.3 as under: The floating exchangerate regime, starting from about 1992, brought about increase in therate of inflation with inflation reaching a peak of72 percent in 1995 before declining to the pre-devaluation level. Similarly, there was a continuous real depreciation in the valueof Naira against the value of major tradingpartners' currencies. This situation isdepicted in figure 2.4 by the downward trend in the realeffective exchange rate (REER). The wide swings in the trend of REER above suggest that inflation-targeting of monetary policy will only createvolatility of both inflation rate and the REER.
III. Rational Expectation Model ofinflation And Exchange

Rate Instability
The theoretical framework linking therelationship between instability ofREER and inflation rate adopted for this study drawsheavily from Azam (1999 Azam ( , 2001 ).In the model,international price of tradable goods in terms offoreign currency is equal to one, so that theirnominal price in domestic currency is e. Further,let us assume that quantity of money in theeconomy is M while the price level is P, and thatthe price level is an increasing (and linearlyhomogenous) function of e and of the price ofnon-tradable, assumed implicit in the model. If we also define q=e/P as the real exchange rate, which is an increasing (and linearly homogenous) function of e and of the price of tradable goods to the price of non-tradable goods. In order to effectively incorporate the fiscal role of exchange rate, government expenditures and revenues are split into two different categories, subject to how they are affected bythe exchange rate. It is assumed that governmentexpenditures are indexed on price level P, whileits revenues (including foreign aid) are indexedon exchange rate. Therefore, let D represent the excess of expenditures over revenues indexed onP and F the excess of revenues over expendituresindexed on e. Since the government budgetarypolicy is usually exogenous of stability objectiveof monetary policy, this implies that D and F canbe held constant. Consequently, the monetaryfinancing of the overall deficit is given by:
.1 implies that the change in moneystock is used to finance fiscal deficits. If we denotethe rate of inflation by ₮ = ∆logp/dtand the rateof change in the local currency chosen bygovernment as d = ∆loge/dt.d is known as the rate of crawl. In Nigeria theexchange rate regime chosen by governmentdetermines the rate of crawl; therefore it isassumed that d is controlled by government. Sincethe rational expectation hypothesis assumesprivate agents to have perfect knowledge aboutthe market, this then indicates that they know d. The real rate of depreciation of the domesticcurrency is determined by the difference between the rates of change chosen by the governmentand the inflation rate, that is;
If we denote real money balances by m, thenequation 3.1 can be re-written as:
Assume that the demand for real moneybalances is determined as afunction of the expected rate of inflation ₮ e (à la Cagan (1996)bythe function:
.4 holds under the assumption ofrational expectation equilibria in which case ₮ e = ₮ Substituting equation 3.4 into 3.3yields :
This implies that inflation is stabilized as (d₮/dt=0) for all pairs {q, p} such that: from equation 3.6, it can be seen that theinflation financed real seigniorage representedby the left hand side of the equation, is a lineardecreasing function of q. The negative slope ofthe function is reinforced by assuming that Dand F to be a function of q, in which case it wouldbe assumed that D'< 0 and F'> 0. Theproceeds of the CPI=Consumer Price Index (inflation) 
f(₮)] ------------------------------------------(3.7)
Figures 3.1a and 3.1b analyze the combined effectof the exchange rate dynamics contained inequation 3.2 using phase diagrams. In the phasediagrams, the locus of point such that ∆q/∆t = 0is denoted Qq. Figure 3 .1b represents the casewhere the chosen rate of crawl lies below theinflation-tax maximizing inflation rate, whichconnotes a saddle point with a zero-dimensionalconvergent sub-space. Then as there is no predeterminedvariable in the system, the economyjumps instantly at point E and stays there aslong as the chosen rate of crawldL (=DL)is credible. 
DL INFmax
Thus, the real exchange rate and the inflation rateare uniquely determined by the chosen rate ofcrawl.From figure 3 .1b, when the chosen rate of crawlis below the inflation-tax maximizing rate ofinflation, there will exist a unique rationalexpectation equilibrium (E) that determines jointly therate of inflation and the real exchange rate. However, in figure 3 .1a, there exists a distinctresult with the chosen rate of crawl dLwhich isgreater than the inflation-tax maximizing rate ₮ max (INF max).In this case, the steady-state is stable at point (S). See Woodford (1986) , and Drugeon and Wignolle (1996) for an exposition.In the practical sense, the continuum of therational expectations equilibria predicts a highvolatility for the variables in the system. Sincethe system has no anchor, the variables of the system become extremely unstable and jump fromone trajectory to the other based on the responseof private agents to information relevant to theirexpectations. Blanchard and Fischer (1989) also provide an elaborate theoretical exposition in thesunspot model that tries to capture this behaviour.
IV. Empirical Investigation
In the application of the theoretical framework (the sunspot theory), a search procedure method (a la Hendry) which allows us to move from general to specific, is employed (Banerjee et al., 1993) . This enables us to arrive at a dynamic relationship between variables of the theoretical system as applied by Azam (2001) . In the empirical analysis, the data used span over 1980 and 2010. First, an investigation of the time series properties of the variables is carried out, using the Augmented Dickey-Fuller (ADF) test. The ADF-test result in table 4.1 indicates that two of the variables (CG and RCP) in the empirical model are integrated of order zero, I (0). This means that CG and RCP are stationary at their actual levels. On the other hand, consumer price index (CPI) and both nominal effective exchange rate (NEER) and real effective exchange rate (NEER) are integrated of order one, I (1) . This means that they are only stationary at their first difference. The variable RCP is used to capture the factors that determine the type of exchange rate policy measure adopted by government.
THE MODEL
Following Banerjee et al (1993), the model for the empirical analysis of the volatility of real effective exchange rate (REER) is specified as follows: REER = f[NEER, RCP, RCP(-1), CPI (-1)] ------------------(4.1 + β1∆logNEER+ β2logRCP+ β3RCP(-1)+ β4CPI(-1) + Ui -----------(4.1a) Where: RCP=ratio of CBN's Reserve to CBN's credit to private sector; REER=Real Effective Exchange Rate; NEER= Nominal Effective Exchange Rate; CPI= Consumer Price Index; (-1) means a first lag operator; ∆ mean a first difference operator. Note: The first difference is used to ensure stationarity while the natural log is used to correct possible non-linearity.
In line with the Generalized Autoregressive Conditional Heteroscedasticity (GARCH) model suggested by Ender (1995), the source of instability of REER can be investigated by testing whether inflation (CPI) is the major cause of volatility in the stochastic process of the relationship in equation 4.1. Thus, the source of volatility in REER can be tracked using equation 4.2 as follows: Finally, in order to isolate the actual impact of inflation on the volatility of its own rate, we perform the GARCH test similar to that of equation 4.2 by using equation 4.4 as follows: 
)] ----------------------------------------(4.2)
RES 2 = f[CPI, RES 2 (-1)] ----------------------------------------
EMPIRICAL RESULTS
In the empirical analysis, the volatility of REERis examined through equation 4.1a. The result showsthat an appreciation in NEER leads to appreciation in REER and vice versa. It also shows that increase in the reserve will lead to decrease (appreciation) in REER. This is reflected by the negative sign of RCP in table 4.2. However, one year-lagged value of RCP is positively related to REER. This means that it is actually the increase in past values of RCP that indicates the willingness of government to depreciate the naira. Further, table 4.2 shows that inflationrate is a very significant causal factor of volatility andinstabilityin REER. Increase in current periodinflation rate corresponds to a decrease (appreciation) in REER, while increase in oneperiodlagged value of inflation leads to increase (or depreciation of REER).
In equation (4.2a) we analyze the actual sourceof instability of REER by testing whether inflation is the major cause of volatility in the stochasticprocess of the relationship in equation (4.1a) . To fix this, we apply the GARCH process suggested by Enders(1995) . The result in table 4.3 shows that inflation isactually the major source of volatility of REER in equation (4.1a). Therefore,the result isindicative of the fact that the higher the level ofinflation the more will the real exchange ratedepreciate.Lastly, we investigate how inflation impacton the volatility of its own rate through changesin periodic values of the CPI. Table 4 .4 showsthat depreciations (i.e increase) in both NEER and REER raisethe level of CPI.An important finding fromequation (4.3a)is the significantimpact of the past value of CPI on its variation. Where RES2 =the square of residual from equation 4.3a Overall, the results of the different analyseshave shown that inflation rate affect changes inreal exchange rate as well as its ownvolatility. Also, the effort of monetary authorityin Nigeria at using its credit and reserve astools in checking inflation andexchange rate instability has affected the volatility of the two variables over the years. Thus, monetary policy, if not well targeted could yield negative results.This is because the speculative activities of private agents frustrate monetary policy efforts. Just as improper inflation targetingcould affect real exchange rate volatility, exchange rate intervention may induce inflation (Galati, 2000) . Thus, monetarypolicy should be set in such a way that the objective it seeks to achieve is well defined and in such a way that efforts at stabilizing exchange rate willnot generate inflation and vice versa.
V. Conclusion
This paper has investigated how monetarypolicy objective of controlling inflation rate andintervention in the financing of fiscal deficitsaffect the variability of inflation and real exchangerate. The analysis is done using a rationalexpectation framework that incorporates the fiscalrole of exchange rate. The paper has shown thatthe effort of monetary policy at influencing thefinance of government fiscal deficit through thedetermination of the inflation-tax rate affects boththe rate of inflation and the real exchange rate,thereby causing volatility in their rates. The paperrevealed that inflation affects volatility of its ownrate as well as the rate of real exchange. The policyimport of the paper is that monetary policy shouldbe set in such a way that the objective it is toachieve is well defined.
